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Described is the developaent and revision over a 
3*-year period of the Developmental Indicators for the Assessment of 
Learning (DIAL) , a screening test to identify pre-kindergarten 
children vith learning disabilities. The DIAL is said to provide for 
gross motor, fine motor, cognitive, and communications assessment of 
large groups of children. Among tjie three years of DIAL research 
efforts discussed are a longitudinal study of 520 children, 
establishment of male and female norms for a population of 3100 
children, and comparison of achievement and readiness scores with 
DIAL scores for 249 children. Among conclusions cited are high 
interrater reliability on the DIAL, significant correlation between 
DIAL scores and achievement and readiness test scores, and the 
feasibility of identifying pre-kindergarten children vho need further 
evaluation. (CL) 
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There is a trend in cducaLipn to identity children at. yu\ir.,i*,cr and 
yoi!n?;cr a^or^ who may have trouble learning once they arrive at school. 
Th.o question hcco:nes decidin^:^ v;hich tasks will correctly indicate the 
children vlio nay be helped, thus avoiding future failure. 

One vay to select children with potential learning proble::i.s is to • 
screen them, that is to use a test that will separate thQ!;e children 
appearing to be developing in a satisfactory manner from those children 
experiencing develop:i;cntal delay. Such a test unit must be one that can 
be routinely administered by an examiner with special limited training 
to large numbers of children in a relatively short period of time at a 
modest cost. In addition, a screening test cannot stand alone and may 
not be used for purposes of placement, intervention or treatment. Its 
purpose is to identify those children who need a diagnostic evaluation. 

In attempting to provide a test for selection ox pre-kindergarten 
children with potential learning disabilities ^ the DIAL battery was 
assembled. Its theoretical base lies in an assembly of developmental 
skills which encompas'^es all domains of learning. 

Extensive research and experience vjith preschool and school age 
children led to the coirpilation of tasks and items for slv . The Develop- 
mental Indicators for ciie Assessment of Learning, (DIAL) ^ (Kardell and 
Coldenberg, 197?a) v:ns written to meet the follov;ing criteria: 
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1. It must t;crecn rather than diagnose ♦ 

2. * It must be appropriate for 2^^ - 3^ year old children. 

3. It must be adminlnLe.red on a one-to-one basis. 

A. It must be short in duration and paced to hold a younj; 
child's attention. 

5. It must be multidimensional, 

6. It must be noncategorical . 

7. It must be scored objectively. 

8. It must be process as well as product oriented. 

9. It must be applicable to culturally different groups 
of children. 

10. It must be normed on a stratified sample. 

11. It must be economically feasible. 

The outcome was an evaluation taking 25 - 30 minutes whereby a child 
moves through successive stations of DIAL which allow an observable re- 
co-ding of performance. A team approach is used to facilitate screening 
large populations. Mach station requires approximately five working minutes 
for completion of seven tasks. The stations are referred to as Gross Motor, 
Fine Motor, Concepts, and Communications. Each operator (examiner) scores 
each child on a single sheet which moves from station to station with the child, 
In addition, social and affective behaviors are noted by every operator 
throughout the screo.ning procedure. 

The room arrap.-cnent includes a parent-observation area. Children 
can observe tlieir parents and fric-iuls while participating, in DIAL. Mothers 
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can vicv their children's prcgros. from a short distance and provide any 
moral 'r physical support needed. 

1972 

During 1972. a stratified sar.ple design was constructed to balance 
selection o£ children on the basis of race, soeio-cconomc status .nd 
demographic characteristics. Eight sites throughout the State of Illinois 
cooperated in conjunction with Title VI regional directors and coordinators, 
specification, were established with each site requirinc orij^inal score- 
sheets and data on a specific number of subjects. Approximately 4/.00 
children in the age range of 30 - 36 montlxs were screened. 

At no time was there any intention for DIAL to diagnose specific 
learning problems. Also, there was no plan to provide school districts 
or staff with specific suggestions, action, or DIAL scores for children 
screened. This action was taken to reduce contamination of the longitudinal 
validity study • 

Both professional and paraprofessional staff served as DIAL operators, 
careful monitoring and evaluation of DIAL teams consistently supported use 
of paraprofoasionals ar- DIAL screeners. 

Statistical analyses indicated that of the 124 items in the initial 
DIAL batter^'. US were statistically significant in regard to ago. Children 
did bef-er on the tasks a. they grew older. The sex of a child was another 
important factor of performance . The mean score on females, on 15 selected 
item., exceeded the males. The trend suggested separate male and fcuale norms. 
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A scoring cut off by sex and three month age se:;:r.cnts rcflocted uie^e 
developmental noms. In addition, a sinple raeans of recording, tlic cliild's 
response was developed wlicrcby raw scores become scaled Se.orer, with relative 
ease. Tliis scoring procedure results in a quick reporting systen so the 
outcorao of the screening can be determined in a liiatter of minuteo. 

Concurrent validity was established when a team of prolessionals spent 
three days to identify the same chil.-^ren (,92 agreement) identified by 
DIAl. in three hours. 

Items not statistically significant were removed from the DIAL battery. 
In addition, each DI/\L item was analyzed in terms oi input (how the task 
was presented to the child visually, auditorially, ard/or haptically) 
cnJ output (-uhat was e>:pec ted froni the child verbally, and/or motoiically) 
to aid in the id:, cification of strong and weak modalities (Figure 1). 

DIAL items were also analyzed in terms of the abilities they were 
intended to assess. Hie DIAL area code (Figure 2) gives this information. 
Tliere are many DIAL items which are not unidimeusional . 

One of the incidental ' outcomes of the first year of Project DIAL 
research was a compilation of "Instx*uments for Screening of Prekind^r- 
garten Children** (Mardell & Goldenberg, 1972b) which provided educators 
with a description of the basic components of ninety evaluative instruments. 
The compilation indicates for each test the: 

1, age range 

2. depth (.screening or diagnostic) 
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3. administration factors 

4. modality of response 

5. dimen5ion(s) assessed 

6. measurements requiring subjective / . 
with/without child . 

The intent of this document was to create an awareness of available 
instruments and their components rather than to assess their effective- 
ness. This document is available through ERIC. 

1973 

During 1973, a sample of 520 children, ages 2^ to 5% years, was 
drawn from the 1972 pool of 4,400 DIAL screened children. DIAL items 
were reviewed to establish the conglomerate of skills necessary for 
acceptable classroom performance. Minor changes in the DIAL battery 
v/ere made on the basis of statistical analyses and feedback from 
operators in the field. An auxiliary weighted scoring system was 
designed by a statistician to separate the 85-90 percent of the population 
with no expected problem from the 10-15 percent who would be expected to 
have problems once in school. (Wick, 1973). ITie original and weighted 
scoring systems were applied to DIAL scoresheets and estimates of no risk- 
high risk were made. 

The 520 children were retested with the revised DIAL. Half of 
the sample, randomly dra\^ni, were part of the lowest 10-15 percent 
(experimental) and the other half were drawn from the top 90 percent ' 
(control). Correlations were based only on items used in both 1972 
and 1973 versions of DIAL (Table 1). I 

13 



Looking at Table 1, one will notice without exception correla- 
tion's £or the experimental group were less than that of the control 
group. Tliis would be expected due to the constriction of range of 
scores within the groups. As the score range constricts, so does the 
correlation decrease. The communication area, being t ^ most rc . sed 
section, shows the lowest correlation. 

All Jf the correlations are well into the range of significance, 
considtring the severe restrictions of the scale. Possibly, if all 
the items' had been included in the T)li\L 1973 edition, there would, 
most likely, have been a test-retest correlation in the 0.65 range 
and higher. 

Along with individual DIAL retesting, an external criterion of 
parent or teacher interview was applied to each subject's data profile. 
The questionnaire closely parallels the items in the DIAL battery. 

A chi square statistic was used to test a hypothesis that the 
original categorization could not be predicted. Both null hypotheses 
were rejected beyond the .001 level of significance. Both parents and 
teachers were able to discriminate between the control and experimental 
groups in terms of development. 

Tliese results were limited, however, due to accuracy. AlUiough 
the questionnaire results are statistically significant, they are not 
predictive. A prediction prescribes accuracy. The inaccuracy stems 
from a) possible errors in sample identification, b) error of 
measure., at inadequacies of the interview design, parent or teacher 
Information error, purpO!,etuily or inadvertently. In coni;ideration of 
the above, it wcuUl be mo.st i nappropriaLc to use the .interview as a re- 
placement of the DIAL battery. 
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111 iiddition to fcUowiny 520 children, norms v;(jre rcconntUutcd on 
a population of 3100 children, using one hundred randomly selected for 
each month of a\^',c from 36 to 66 months and controlled for sex so that 
male and female norms were established • 

Conclusions of the 1973 study by Wid' tate that ^'The rejiults are 
not unreliable. Reliable implies prr-^' ^liability implies 

that results occur in a random sort oi Reason through the 

process involved in this project: Children (260 of them) were identified 
based on maturational lag from the 1972 testing. They, and anotjier group 
(260) not identified as having a maturational lag, were retested in 
1973 with the same battery twelve montlis later. If the reliability of 
the test were quite low, due to unreliable items or unreliability in 
the testers, the results would have blurred. Th t is, the groups' 
identified as separate in 1972 ob 'y would not have appeared \ery 
distinct in 1973 if reliability was minimal. The 1973 groups were, 
actually, ver}/ distinct even after a full year since original identifi- 
cation. Tne ev.i'' > in the technical section indicates that the battery 
is reliable.^' 

1974 

During 1974, 249 children from the 1972 sample were followed. Tlie 
characteristics of these children are summarized in Table 2. As can be 
seen, 86 children were completing kindergarten and 103 were completing 
first grade. External criteria used were tlie Metropolitan Reading 
Keadinoss Tciit for kindcr^^arteners and one of three acliievcmeut tests^'' 



-Iowa Test of uasic Skills, Melropo i.ilan Acliievement Terit, Stanford 
Aohievoi;Vw'.nL TciJi: 
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Table 3 
Percent Agreement in 
Scoring Among 16 DIAL Scorers 



Area 



Child Number 



% Agreement 



Gross Motor 



Fine Motor 



1 
2 



1 
2 



Concepts 



Communications 



I 
2 



.81 
.90 



.83 
.91 



.95 
.99 



1 
2 



.91 
.97 



It can be readily seen that the scoring of the first child in each 
of the four areas is not as reliable as the scoring^f the second child 
in each area. This may be due to the fact that the first child was the 
younger child, still a year and a half away from the kindergarten, or 
due to the anxietv level of the operator and/or the scoring of the video- 
tape itself. 

In the Gross Motor area, the most unreliable items were scoring of 
"throwing", "hopping", and "balance beam". After the manual directions 
are revised, it will be possible to establish if reliability can be 
significantly increased on these two items. 

In the Fine Motor area, the scoring directions for drawing shapes 
and letters need revision. In the Concepts area, errors in scoring "front" 
and "back" may be avoided through a manual clarification. Otherwise, this 
area had particularly high reliability. ^ 
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for first firadcrs plus a teacher rcting scale which covered social 
and effective behaviors • Mult t-ie c<jrrelation witl'» the test criterion 
measures using the DIAI^ scoresheet and weighted scale systen^s range 
from .47 to .60, all being significant. It is highly probable that 
these multiple correlations would be higher had the same test battery 
been used for all of the children. The correlations between DIM. and 
the teacher rating scale were not significant. Analysis of population 
dicnotomies by race, SES, and demographic characteristics indicates 
no significant differepxes between these groups. Norms for boys and 
girls v/ill, however, be maintained. 

Experts in the fields of ckild development, special education, 
educational psychology, and related fields served as consultants to 
substantiate content validity* 

Inter-rater reliability was established by means of viewing a 
videotape of children being screened. Table 3 shows the percent of 
agreement among sixteen scorers in each of the DIAL areas. 

Conclusions 

The development and refinement of testing procedures for identifica 
tion of prekindergarten children with developmental delay for the past 
three years has substantiated the following: 

1. It is possible to screen prekindergarten children and 
identify those children in need of further diagnostic 
evaluation. 

2- Therci is a significant corelation between DIAL scores and 
readiness and achievement test scot'es. 



3, There is a high percent of agreement among DIAL scorcrr,, 

4, ;>tudies thus far only follow children through first grade. 
Longer studies are necessary to provide infoniutJnu about 
children who do not experience difficulty in school until 
third or fourth grado. . 
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